Tumor suppressor Smad4 mediates downregulation of the anti-adhesive invasion-promoting matricellular protein SPARC: Landscaping activity of Smad4 as revealed by a "secretome" analysis.
We have demonstrated previously that restoration of Smad4 expression in Smad4-deficient SW480 human colon carcinoma cells was adequate to suppress tumorigenicity and invasive potential, whereas cell growth in vitro was not affected. Here we show that Smad4-positive and Smad4-negative SW480 cells deposit extracellular matrices in tissue culture which are functionally different with respect to their adhesiveness. We present a "differential secretomics analysis" as the most direct approach to identify the underlying alterations. The protein composition of conditioned media produced by Smad4-positive and Smad4-negative SW480 cells was compared by two-dimensional (2-D) gel electrophoresis. A major group of protein spots was detected in media derived from Smad4-negative cells, only, which were identified as "secreted protein, acidic and rich in cysteins" (SPARC) by mass spectrometry. SPARC expression in SW480 cells was suppressed by Smad4 at the level of transcription. SPARC is a glycoprotein of the extracellular matrix, characterized as an anti-adhesive and invasion-promoting protein. Differential secretomics appeared as a powerful method to identify a novel Smad4 target gene, which may be one of the players involved in reduced adhesiveness of extracellular matrices and thus consistent with Smad4's emerging role as an invasion suppressor.